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PROBLEM TO BE SOLVED: To improve presence 
obtained by means of observing virtual image by 
forming the virtual images corresponding a perceptive 
image for permitting a user to perceive distance till 
the virtual image corresponding to a reception image 
or the size of the virtual image. 
SOLUTION: Data of the optimum perceptive image 
which is selected by a control part 13 is read from a 
perceptive image ROM 11 and supplied to RAM 12. 
Data of the optimum perceptive image is stored in the 
address of a corresponding area except an audio- 
visual program range in the storage area. Then, the 
audito-visual program image stored in RAM 12 and 
data of the optimum perceptive image are read from 

there and supplied to a display pannel 2. Thus, the image displayed in the display pannel 2 
is enlarged by a lens and made incident to the eyeballs of the user so that the virtual 
image corresponding to the optimum perceptive image is observed together with the virtual 
image corresponding to the audio-visual program image in the left eye and the right eye of 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]lt is a display which is provided with the following, intercepts outdoor daylight and 
provides said virtual image, A display which is further provided with a memory measure 
which has memorized a perceptive image for making a user perceive distance to a virtual 
image corresponding to said reception picture, or size of the virtual image, and is 
characterized by said magnifying optical system forming a virtual image corresponding to 
said perceptive image. 

A displaying means which displays a received reception picture. 

A magnifying optical system which forms a virtual image by expanding a reception picture 
displayed on said displaying means. 

[Claim 2]The display according to claim 1, wherein said displaying means displays said 
perceptive image around said reception picture and said magnifying optical system forms a 
virtual image corresponding to said reception picture and a perceptive image which were 
displayed on said displaying means. 

[Claim 3]The display according to claim 1 having further a control means which controls 

timing or a period which presents a virtual image corresponding to said perceptive image. 

[Claim 4]The display according to claim 3, wherein said control means controls so that a 

virtual image corresponding to said perceptive image is shown periodically. 

[Claim 5]The display according to claim 3, wherein said control means also controls a 

display surface product of said reception picture or a perceptive image. 

[Claim 6]The display according to claim 5, wherein said control means enlarges a display 

surface product of the reception picture after a start of presentation of a virtual image 

corresponding to said reception picture. 

[Claim 7]The display according to claim 5, wherein said control means makes small a 
display surface product of the perceptive image after a start of presentation of a virtual 
image corresponding to said perceptive image. 

[Claim 8]The display according to claim 1 forming a virtual image corresponding to said 
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perceptive image only just before a display of said reception picture according [ said 
magnifying optical system ] to said displaying means is started. 
[Claim 9]The display according to claim 1 , wherein it has further means forming which 
forms a stereoscopic picture which made said perceptive image three-dimensional and said 
magnifying optical system forms a virtual image corresponding to said stereoscopic picture. 

[Claim 10]By expanding a received reception picture, form a virtual image and outdoor 
daylight is intercepted, The method of presentation being the method of presentation of a 
display which provides said virtual image, and also forming a virtual image corresponding to 
a perceptive image for making a user perceive distance to a virtual image corresponding to 
said reception picture, or size of the virtual image. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]ln this invention, a virtual image is observed by forming the virtual 
image corresponding to the perceptive image for, for example, making a user perceive the 
distance and size (size) to the virtual image especially about a display and the method of 
presentation with the virtual image corresponding to the picture to which the user is going to 
view and listen. 

Therefore, it is related with the display and the method of presentation it enabled it to raise 
the presence obtained. 

[0002] 

[Description of the Prior Art]The ****** display device which is a display which provides a 
user with virtual images, such as these days (Head Mount Display), for example, HMD etc., 
is realized. 

[0003]Here, when a virtual image has an object in the position near [ focal distance ] a lens, 
it turns on the object side and the details are indicated by "a guide to science of a lens 
(above)", the Ogura ****, morning-sun SONORAMA, "optics", Kazumi Murata, Saiensu-Sha, 
etc. about the formation principle, for example. 
[0004] 

[Problem(s) to be Solved by the InventionJBy the way, as a factor which human being 
perceives the objective position (distance to an object) and size (size) in space, there are 
congestion of both eyes and regulation condition of a focus, a size (a viewing angle, a field 
angle) of the image (retinal image) of the object formed in the retina, etc., for example. 
[0005]Then, it is possible to make it make the virtual image which has presence in a ****** 
display device based on these factors form. 

[0006]That is, drawing 19 is a plan showing the example of composition of the ****** display 
device which forms the virtual image which has presence based on the above factors. 
[0007]The display panels 2L and 2R comprise a liquid crystal etc., for example, and the 
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picture for a left eye or for right eyes is displayed on each. The light as a picture displayed 
on the display panel 2L or 2R enters into the lens 1L or 1R, respectively, is expanded there 
and enters into a user's left eye or right eye. The display panel 2L or 2R is arranged from 
the focus of the lens 1 L or 1 R at the near position (position of the lens 1 L or 1 R slippage), 
and by this, In a user's left eye or right eye, the virtual image formed by expanding a picture 
with the lens 1L or 1R is observed, respectively. 

[0008]Since the ****** display device shown in drawin g 19 has the lens 1L which is an 
optical system for left eyes, and the lens 1R which is the optical systems for right eyes, 
That is, since it has two optic axes, it is called 2 optic-axis type (on the other hand, by, for 
example, expanding the picture displayed on one display panel with one lens, a virtual 
image is formed and there are some which are called 1 optic-axis type which makes this 
virtual image observe with the one eye or both eyes). 

[0009]ln such a two optic-axes type ****** display device. The distance (position in which a 
virtual image is formed) (virtual-image image formation position) from a user in which the 
virtual image observed by a user's left eye or right eye is formed of the physical relationship 
of the lens 1L and the display panel 2L and the physical relationship of the lens 1R and the 
display panel 2R is changeable. 

[0010]Therefore, by adjusting the physical relationship of the lens 1L and the display panel 
2L, and the physical relationship of the lens 1R and the display panel 2R, The congestion of 
both eyes and the regulation condition of a focus can be changed, and, thereby, a user can 
be made to perceive the position (distance from a user to a virtual image) of a virtual image. 

[001 1]A user perceives it the virtual image be large, so that the distance to a virtual image 
is far when the size of a retinal image is constant as shown in drawing 20 . Therefore, the 
size of the virtual image which a user perceives is changeable by adjusting above- 
mentioned physical relationship and changing the position in which a virtual image is 
formed. On the contrary, when seting distance to a virtual image constant, the size of the 
virtual image which a user perceives can be changed by changing the size of a retinal 
image. 

[0012]By the way, the what is called see-through type thing to which incidence of outdoor 
daylight is attained is in a ****** display device, and the user can observe not only a virtual 
image (virtual-image screen) (virtual-image space) but an external scene (situation) (real 
space) in this case. 

[0013]For this reason, there was a case where the virtual image which has presence 
depending on the environment of real space was no longer acquired. 
[0014]That is, it has influence also with a big effect by visual mentality besides the 
congestion of the both eyes mentioned above, the regulation condition of a focus, and the 
size of a retinal image on the position and size of the object in space which human being 
perceives. That is, when virtual-image space can be seen with real space, the placebo 
effect obtained by comparing with a virtual image the object which exists in real space has 
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big influence on the position and size of a virtual image which human being perceives. 
[0015]As specifically shown in drawing 21 , when the object (obstacle) which exists in real 
space is, for example between a user and a virtual image, since an obstacle is before a 
virtual image, the whole obstacle should seem to be shown in drawing 22 (A) originally. 
[001 6] However, in the ****** display device shown in drawing 19 , since a field of view is 
interrupted with the display panels 2L and 2R, as shown in drawing 22 (B), the obstacle in 
the interrupted range disappears. 

[0017]As mentioned above, in the real space that the obstacle before a virtual image hides 
behind a virtual image, and does not appear, the virtual image where the phenomenon 
which is not possible arises at, originates in such inconsistency, and the position and size 
of a virtual image are not perceived correctly but which has presence as a result might not 
no longer be acquired. 

[0018]Then, there is the method of constituting a ****** display device so that outdoor 
daylight may be intercepted and an external scene (real space) may not be in sight from a 
user. 

[0019]However, if it was made not to use the effect by the visual mentality which has big 
influence on the objective position and size which intercept outdoor daylight and human 
being perceives, That is, if the thing which carries out a comparison object to a virtual 
image was made not visible, the virtual image which the position and size of a virtual image 
are not perceived correctly, but exists as a result too in a feeling of presence may not no 
longer be acquired. 

[0020]This invention is made in view of such a situation, makes a user perceive the position 
and size of a virtual image correctly, and enables it for a feeling of presence to provide the 
existing virtual image by this. 
[0021] 

[Means for Solving the ProblemJThe display according to claim 1 is provided with a memory 
measure which has memorized a perceptive image for making a user perceive distance to 
a virtual image corresponding to a reception picture, or size of the virtual image, A 
magnifying optical system which forms a virtual image also forms a virtual image 
corresponding to a perceptive image by expanding a reception picture displayed on a 
displaying means. 

[0022]The method of presentation according to claim 10 forms a virtual image 
corresponding to a perceptive image for making a user perceive distance to a virtual image 
corresponding to a reception picture, or size of the virtual image. 

[0023]ln the display according to claim 1, a memory measure has memorized a perceptive 
image for making a user perceive distance to a virtual image corresponding to a reception 
picture, or size of the virtual image, and a magnifying optical system is made as [ form / a 
virtual image corresponding to a perceptive image ]. 

[0024]ln the method of presentation according to claim 10, it is made as [ form / a virtual 
image corresponding to a perceptive image for making a user perceive distance to a virtual 
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image corresponding to a reception picture, or size of the virtual image ]. 
[0025] 

[Embodiment of the lnvention] Drawing 1 shows the appearance composition of a 1st 
embodiment of the ****** display device which applied this invention, and drawing 2 shows 
the section of the right lateral (in view of a user right lateral). 

[0026]As shown in drawing 1 , the ****** display device is covered with the light-shielding 
film (portion which has attached the slash in the figure) etc. which intercept light, and, 
thereby, is made as [ see / a user / real space (an external situation a scene) ] during use of 
a ****** display device. 

[0027]Since it is the same as that of the case in drawing 19 , the optical composition 
(drawing 2 ) of a ****** display device omits the explanation, for example. 
[0028] Drawing 3 shows the example of the using form of a ****** display device. 
[0029]The belt for equipping a head, etc. are formed, and as shown in drawing 3 (A), it can 
be used for a ****** display device on a head, equipping by this. As shown in the figure (B), 
it can fix to a stand etc. and a ****** display device can also be used with the gestalt that so 
to speak a user peeps into this. As shown in the figure (C), a ****** display device can be 
constituted small so that conveniently [ carrying ], and it can also be used with a gestalt 
which a user has by hand. As shown in the figure (D), a rotatable hood which covers a 
user's head can be attached to a sofa etc., and it can also be used for them with a gestalt 
which fixes a ****** display device to the inside. However, it is desirable to constitute so that 
a hood may shade outdoor daylight in this case. 

[0030]The example of use shown in drawing 3 is an example, and the using form in 
particular of a ****** display device is not limited. 

[0031]Next, drawing 4 shows the example of electric constitution of a 1st embodiment of a 
****** display device. 

[0032]ROM(Read Only Memory) 11 (memory measure) for perceptive images has 
memorized the data of the perceptive image which is a picture for which it was suitable in 
order to make a user perceive the distance to a virtual image, and the size (size) of a virtual 
image, when a size compares with a virtual image [ box / human being of about 1 law, / of 
specific animals and plants and a cigarette ] even if the size in real space is recognized 
experientially and who specifically sees where, for example, The picture of what can 
perceive the distance and the size to the virtual image is memorized as a perceptive image. 
Even if ROM1 1 for perceptive images is the same, it has memorized the perceptive image 
about various sizes. 

[0033]RAM(Random Access Memory) 12, For example, the picture signal (display picture 
signal) etc. which are outputted from the tuner which is not illustrated or playback 
equipment, The pictures (for example, movie etc.) (suitably henceforth a viewing-and- 
listening program picture) (reception picture) to which the user is going to view and listen 
are received and stored temporarily, and it is made as [ output / to the display panel 2 (2L 
and 2R) (displaying means) ]. RAMI 2 also stores temporarily the perceptive image read 
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from ROM1 1 for perceptive images, and is made as [ output / to the display panel 2 ]. 
[0034]The control section 13 is made as [ control / read-out from ROM1 1 for perceptive 
images of perceptive image data ]. 

[0035]ln the ****** display device constituted as mentioned above, the data of a viewing- 
and-listening program picture is supplied to RAMI 2 per 1 screen (one frame or 1 field), and 
is memorized. 

[0036]Here, let the storage capacities of RAM 12 be more things than the data volume for 
one screen of a viewing-and-listening program picture. That is, when the horizontal x length 
of one screen of a viewing-and-listening program picture comprises 640x480 pixels, for 
example, RAM 12 has the capacity which can memorize 800x600-pixel data, for example. 
[0037]ln RAMI 2, the data of the viewing-and-listening program picture for one screen is 
memorized to an address which is displayed on the range of predetermined [, such as a 
center portion of the display panel 2, ] in the picture (suitably henceforth the viewing-and- 
listening program range), for example. 

[0038]On the other hand, in the control section 13, the data of the thing (suitably henceforth 
the optimal perceptive image) of the optimal size for perceiving the distance and the size to 
the virtual image corresponding to the viewing-and-listening program picture supplied to 
RAM 12 now among the perceptive images memorized by ROM1 1 for perceptive images is 
chosen. 

[0039]That is, for example, if a user operates the control section 13 based on the distance 
and the size to the virtual image corresponding to a viewing-and-listening program picture, 
by the control section 13, the optimal perceptive image will be chosen according to this 
operation. For example, the information showing the distance and the size to the virtual 
image corresponding to that picture is included in the data of the viewing-and-listening 
program picture, and the optimal perceptive image is chosen in the control section 13 
according to this information. Or as mentioned above, since the position in which a virtual 
image is formed is decided by physical relationship of the lens 1 (magnifying optical 
system) and the display panel 2, by the control section 13, the optimal perceptive image is 
chosen by it, for example based on this physical relationship. 

[0040]The data of the optimal perceptive image with the selected control section 13 is read 
from ROM11 for perceptive images, and is supplied to RAM 12. In RAM12, the data of the 
optimal perceptive image is memorized to the address of a field [ / in addition to / in the 
storage area / the viewing-and-listening program range ]. That is, for example, in the 
display panel 2, it memorizes to an address which is displayed on the right and left of a 
viewing-and-listening program picture. However, as for the data of the optimal perceptive 
image, it is possible to also make the address that all are displayed on a viewing-and- 
listening program picture by superimposing in the display panel 2 in part memorize. 
[0041]The data of the viewing-and-listening program picture memorized by RAMI 2 and the 
optimal perceptive image is read from there, and is supplied to the display panel 2. 
Thereby, in the display panel 2, while a viewing-and-listening program picture is displayed 
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on the center section, the optimal perceptive image is displayed on left-hand side and right- 
hand side. 

[0042]As mentioned above, the picture displayed on the display panel 2 is expanded with 
the lens 1, enters into a user's eyeball, and by this, In a user's left eye and right eye, as 
shown in drawing 5 , the virtual image corresponding to the optimal perceptive image is 
observed with the virtual image corresponding to a viewing-and-listening program picture. 
[0043]therefore - a user perceives correctly the position and size of a virtual image 
corresponding to a viewing-and-listening program picture from the visual mentality effect 
that this acquires a viewing-and-listening program picture as compared with the optimal 
perceptive image — as a result, a feeling of presence — a certain virtual image can be 
admired. 

[0044]lt is possible to use the picture using the technique expressing depth sensation, such 
as perspective and inclination of texture, as a perceptive image, for example. In this case, a 
user becomes possible [ perceiving correctly the position and size of a virtual image 
corresponding to a viewing-and-listening program picture ] also from the psychological 
effect by the depth sensation obtained with a perceptive image. 
[0045] Perceptive images may be any of an animation and a still picture. 
[0046]What gives the depth sensation according the animation to perspective when a 
perceptive image is used as an animation (for example, the animation which displays the 
star through which it flows toward a center from a periphery) If the depth sensation that the 
star is flowing toward the virtual image from the user side is given, it will become possible 
too from the psychological effect by depth sensation to make a user perceive correctly the 
position and size of a virtual image corresponding to a viewing-and-listening program 
picture. However, when using a perceptive image as an animation, it is necessary to set the 
data of the perceptive image which RAMI 2 is made to memorize by motion of the 
animation, and to rewrite it. 

[0047]ln the case where a perceptive image is used as a still picture on the other hand, 
Once writing the data of the perceptive image in RAMI 2, For example, unless it does not 
return on a device or a perceptive image is changed into other things, rewriting of the data 
of a perceptive image is unnecessary, therefore just needs to rewrite the data of a viewing- 
and-listening program picture henceforth in this case. 

[0048]By the way, it can consider that a perceptive image stands out and it becomes 
impossible to be concentrated or absorbed in a viewing-and-listening program picture with 
the virtual image corresponding to a viewing-and-listening program picture when the virtual 
image corresponding to a perceptive image is always shown. 

[0049]Then, drawing 6 shows the composition of a 2nd embodiment of the ****** display 
device which applied this invention. About the case in drawing 4 , and the corresponding 
portion, the same numerals are attached among the figure. That is, this ****** display 
device is constituted like the case [ the timing controller 21 is newly formed, and also ] in 
drawing 4 . 
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[0050]The timing controller 21 (control means) reads the data of the optimal perceptive 
image from ROM1 1 for perceptive images, and is made as [ control / the timing (suitably 
henceforth writing timing) which writes it in RAMI 2 ]. The timing controller 21 is made as 
[ control / the period (suitably henceforth storage duration) which makes RAMI 2 memorize 
the data of the optimal perceptive image ]. 

[0051]Writing timing and storage duration are made as [ set / a user ], for example by 
operating the timing controller 21. For example, writing timing and storage duration can be 
superimposed on the data of a viewing-and-listening program picture. 
[0052]ln the ****** display device constituted as mentioned above. If writing timing and 
storage duration are set up when a user operates the timing controller 21 , Or if the writing 
timing and storage duration on which the data of the viewing-and-listening program picture 
is overlapped are received, according to writing timing, the timing controller 21 will read the 
data of the optimal perceptive image from ROM1 1 for perceptive images, and will write it in 
RAM 12. And if storage duration passes after that, the data of the optimal perceptive image 
which stops the writing of RAMI 2 of the data of the optimal perceptive image, and has 
already been memorized by RAMI 2 will be eliminated. 

[0053]Therefore, the virtual image corresponding to the optimal perceptive image in this 
case, Since only storage duration is formed from writing timing (presentation), a user, It 
becomes possible to prevent that it becomes impossible only for time to want to observe 
the virtual image corresponding to the optimal perceptive image, and to concentrate or 
absorb it in a viewing-and-listening program picture as a result from the time of wanting. 
[0054]Next, drawing 7 shows the composition of a 3rd embodiment of the ****** display 
device which applied this invention. About the case in dr awing 4, and the corresponding 
portion, the same numerals are attached among the figure. That is, this ****** display 
device is constituted like the case [ RAM12 is deleted, and the switch 32 and the controller 
33 are newly formed, and also ] in drawing 4 . 

[0055]The switch 32 is made as [ choose / either of the terminal a or b ] according to control 
of the controller 33. It is made by the terminal a as [ supply / from ROM1 1 for perceptive 
images / the optimal perceptive image ], and is made by the terminal b as [ supply / a 
viewing-and-listening program picture ]. 

[0056]lt is made as [ supply / to the controller 33 / the program playing indication signal 
which directs the start of a viewing-and-listening program picture ], and the controller 33 is 
made as [ control / the switch 32 ] corresponding to this program playing indication signal. It 
is able to make it to make the controller 33 control the switch 32 also corresponding to a 
user's operation. 

[0057]ln the ****** display device constituted as mentioned above, if operation is made by 
the user so that the display of a viewing-and-listening program picture may be started, a 
program playing indication signal will be supplied to the controller 33. The controller 33 will 
control the switch 32 to choose the terminal a, if a program playing indication signal is 
received. As a result, the optimal perceptive image read from ROM1 1 for perceptive images 
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is supplied and displayed on the display panel 2 via the switch 32. Therefore, only the 
virtual image corresponding to the optimal perceptive image is formed in this case. 
[0058]And when the optimal perceptive image is a still picture, the controller 33. For 
example, if predetermined time (a user's setting out of this time is enabled by operating the 
controller 33 for example) passes after that still picture is displayed, the switch 32 will be 
controlled to choose the terminal b. When the optimal perceptive image is an animation, 
after the animation is completed, as for the controller 33, the switch 32 is controlled to 
choose the terminal b, for example. As a result, the viewing-and-listening program picture 
supplied to the terminal b is supplied and displayed on the display panel 2 via the switch 
32. Therefore, only the virtual image corresponding to a viewing-and-listening program 
picture is formed in this case. 

[0059]As mentioned above, according to a 3rd embodiment, only just before the display of 
a viewing-and-listening program picture is started, since the optimal perceptive image is 
displayed, the optimal perceptive image can be prevented from serving as hindrance of 
viewing and listening of the viewing-and-listening program picture by a user. 
[0060]Namely, if viewing and listening of a viewing-and-listening program picture is started, 
it will be absorbed in it, the mental concern about the distance and the size to the virtual 
image fades — an always and viewing-and-listening program picture - a user wishing to 
admire only it, and with a viewing-and-listening program picture, even if temporary in such a 
case. Displaying the optimal perceptive image will bar viewing and listening of a user's 
viewing-and-listening program picture. 

[0061 ]By then, the thing for which the optimal perceptive image is displayed only once just 
before the display of a viewing-and-listening program picture is started, as mentioned 
above. It prevents barring viewing and listening of a user's viewing-and-listening program 
picture, and it becomes still more possible to make a user recognize correctly the distance 
and the size to the virtual image corresponding to a viewing-and-listening program picture. 
[0062]Since a viewing-and-listening program picture and the optimal perceptive image are 
not simultaneously displayed on the display panel 2 in this case, as shown in drawing 5 , it 
is not necessary to display the optimal perceptive image on the outside of the field where a 
viewing-and-listening program picture is displayed. That is, the optimal perceptive image 
can be displayed on the same field as the field where a viewing-and-listening program 
picture is displayed, for example. 

[0063]When the optimal perceptive image is displayed on the same field as the field where 
a viewing-and-listening program picture is displayed in this way, the pixel number of the 
display panel 2 can be lessened. Namely, in displaying the optimal perceptive image on the 
outside of the field where a viewing-and-listening program picture is displayed like the case 
in 1st and 2nd embodiments simultaneously with a viewing-and-listening program picture. 
What has at least only a pixel number which can display simultaneously the optimal 
perceptive image and a viewing-and-listening program picture such as the display panel 2 
is needed. On the other hand, in not displaying the optimal perceptive image 
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simultaneously with a viewing-and-listening program picture and displaying the optimal 
perceptive image on the same field as the field where a viewing-and-listening program 
picture is displayed. As the display panel 2, it has had at least only a pixel number which 
can display a viewing-and-listening program picture enough. 

[0064]Although RAM12 is not provided in the preceding paragraph of the display panel 2 
like the case in drawin g 4 or drawing 6 in the embodiment of draw i ng 7 here, this is 
because a viewing-and-listening program picture and the optimal perceptive image are not 
displayed simultaneously, so it is not necessary to compound both so to speak. Depending 
on however, the relation between the signal system (video signal system) of a viewing-and- 
listening program picture or the optimal perceptive image, and the method of driving the 
display panel 2 which is a device for a display. For conversion of the data of a viewing-and- 
listening program picture or the optimal perceptive image, memories, such as RAM, may be 
needed for the preceding paragraph of the display panel 2. 

[0065]By the way, it is also possible to use a three-dimensional stereoscopic picture 
besides a two-dimensional superficial picture as a perceptive image. A stereoscopic picture 
can be formed using a binocular disparity and congestion change, for example. 
[0066]That is, as shown the ****** display device in above-mentioned drawing 19 , when it is 
constituted in 2 optic-axis type, a user's left eye and right eye can be made to observe an 
independent virtual image. Then, if the virtual image observed by the left eye or right eye of 
now, for example, a user, shall be called the virtual image for left eyes, or virtual image for 
right eyes, respectively, If the virtual image for left eyes or the virtual image for right eyes is 
formed in the rightist inclinations or the left within the same flat surface, respectively as 
shown in d rawing 8 (A), in a user, the stereoscopic picture which emerges to the near side 
(user side) of the flat surface will be observed. 

[0067]And from the state in drawi ng 8 (A), if the virtual image for left eyes or the virtual 
image for right eyes is moved to the left or the right, respectively, 3-dimensional 
scenography moves in the direction which keeps away from a user. If the virtual image for 
left eyes or the virtual image for right eyes is moved to the left or the right, respectively 
even after the virtual image for left eyes or the virtual image for right eyes is in agreement in 
the same flat surface, as shown in drawing 8 (B), in a user, the 3-dimensional scenography 
which emerges from the flat surface to the back side will be observed. 
[0068]From the state in drawing 8 (B), if the virtual image for left eyes or the virtual image 
for right eyes is moved to the right or the left, respectively, the stereoscopic picture moves 
in the direction approaching a user contrary to the case where it mentions above, for 
example. 

[0069]Therefore, the stereoscopic picture which keeps away from the user, and the 
stereoscopic picture approaching a user can be formed by moving the position in which the 
virtual image for left eyes and the virtual image for right eyes are formed into the same flat 
surface in a longitudinal direction. 

[0070]A user can be made to recognize correctly the distance and the size to the virtual 
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image corresponding to a viewing-and-listening program picture also by using such a 
stereoscopic picture as a perceptive image. 

[0071]Using as a perceptive image can apply a stereoscopic picture also in which an 
above-mentioned embodiment. 

[0072] However, although the congestion of a user's both eyes is adjusted in the direction of 
a stereoscopic picture as for the corporal vision by the above binocular disparities, 
adjustment of the focus is performed so that the virtual image for left eyes and the virtual 
image for right eyes instead of a stereoscopic picture may be suited. Thus, since 
adjustment of a focus is not performed to a stereoscopic picture, a long time is covered and 
that the stereoscopic picture by a binocular disparity admires leads to fatigue. 
[0073]Then, when using the stereoscopic picture using a binocular disparity as a perceptive 
image, it is desirable to cross a perceptive image to a long time not much, and to make it 
not make a user admire it. 

[0074]Next, the stereoscopic picture as a perceptive image uses a binocular disparity, and 
also for example, can be formed as follows. 

[0075]That is, drawing 9 shows the composition of a 4th embodiment of the ****** display 
device which applied this invention. 

[0076]The display panel 2 (display panels 2L and 2R) which displays a viewing-and- 
listening program picture in this embodiment, And the hemispherical surface mirror 42 
(means forming) which forms a three-dimensional picture is formed by reflecting the light as 
the display panel 41 which displays a perceptive image other than the lens 1 (lenses 1L 
and 1R) which expands the viewing-and-listening program picture, and forms a virtual 
image, and its perceptive image. 

[0077]And the light as a picture (suitably henceforth a consciousness stereoscopic picture) 
which made three-dimensional the perceptive image formed by the hemispherical surface 
mirror 42, It is expanded with the lens 1, enters into a user's eyeball, and, thereby, is made 
as [ admire / the virtual image corresponding to a consciousness stereoscopic picture ] in a 
user's eyeball. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[ Draw ing 1]lt is a figure showing the appearance composition of a 1st embodiment of the 
****** display device which applied this invention. 

[Drawing 2] lt is a sectional view of the ****** display device of drawing 1 . 

[ Draw ing 3 ]lt is a figure for explaining the using form of the ****** display device of drawing 

1. 

[ Dr a wi ng 4]lt is a block diagram showing the example of electric constitution of the ****** 
display device of drawing 1 . 

[Drawing 5] lt is a figure for explaining a virtual image observable with the ****** display 
device of drawing 1 . 

[Drawing 6] lt is a block diagram showing the electric constitution of a 2nd embodiment of 
the ****** display device which applied this invention. 

[ Drawing 7] lt is a block diagram showing the electric constitution of a 3rd embodiment of 
the ****** display device which applied this invention. 

[Drawing 8] It is a figure for explaining the stereoscopic picture using a binocular disparity. 
[Drawing 9] It is a figure showing the optical composition of a 4th embodiment of the ****** 
display device which applied this invention. 

[Drawing 10] lt is a figure for explaining a virtual image observable with the ****** display 
device of drawing 9 . 

[Drawing 11] lt is a figure showing the section and appearance composition of a ****** 
display device of drawing 9. 

[Drawing 12] lt is a figure showing the 5th section and appearance composition of an 
embodiment of a ****** display device that applied this invention. 

[ Drawi ng 13]lt is a figure showing the 1st temporal response of a display of a perceptive 
image. 

[Drawing 14] It is a figure showing the 2nd temporal response of a display of a perceptive 
image. 

[Drawing 15] lt is a figure showing the 3rd temporal response of a display of a perceptive 
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image. 

[Drawing 16] lt is a figure showing the 4th temporal response of a display of a perceptive 
image. 

[Drawing 17] lt is a figure showing the perceptive image in which the inner package of the 
movie theater was displayed. 

[Drawing 18] It is a figure for change of the display surface product of a viewing-and- 
listening program picture and a perceptive image carrying out, and explaining a way. 
[Drawing 19] It is a sectional view on top showing the example of optical composition of a 
two optic-axes type ****** display device. 

[Drawing 20] lt is a figure showing the relation between the size of a retinal image, and the 
distance to a virtual image. 

[Drawing 21] lt is a figure showing signs that the object (obstacle) which exists in real space 
is between a user and a virtual image. 

[Drawing 22] lt is a figure showing the case where it is not visible with the case where an 
obstacle appears before a virtual image. 
[Description of Notations] 

One (1 L, 1 R) A lens and 2 (2L, 2R) A display panel and 1 1 ROM for perceptive images 
(Read Only Memory), 12 RAM (Random AccessMemory) and 13 [ A controller and 41 / A 
display panel and 42 / Hemispherical surface mirror ] A control section and 21 A timing 
controller and 32 A switch and 33 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[ Drawing 4] 
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[Drawing 7] 
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[Drawing 5] 
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[Drawing 131 
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[Drawing 101 
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[Drawing 111 




[Drawing 18] 
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[ Drawing 151 
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[Drawing 17] 
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[Drawing 19] 




[Drawing 201 
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[Drawing 211 




[Drawing 22] 
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(54) DISPLAY DEVICE AND DISPLAY METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve presence 
obtained by means of observing virtual image by forming 
the virtual images corresponding a perceptive image for 
permitting a user to perceive distance till the virtual 
image corresponding to a reception image or the size of 
the virtual image. 

SOLUTION: Data of the optimum perceptive image which 
is selected by a control part 1 3 is read from a perceptive 
image ROM 1 1 and supplied to RAM 1 2. Data of the 
optimum perceptive image is stored in the address of a 
corresponding area except an audito-visual program 
range in the storage area. Then, the audito-visual 
program image stored in RAM 12 and data of the optimum 
perceptive image are read from there and supplied to a 
display pannel 2. Thus, the image displayed in the display 
pannel 2 is enlarged by a lens and made incident to the 
eyeballs of the user so that the virtual image 
corresponding to the optimum perceptive image is 

observed together with the virtual image corresponding to the audio-visual program image in the 
left eye and the right eye of the user. 
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[0 0 4 2] 7*4 ^^U>T ^^^2 tC*^$ttfc:Blfefis 

[0 0 4 3] Sot, tftt, WW^n^^AWIfc*:. 

[0 0 4 4] ft;}o, fcajtPTflfct LTJ*, 0»Jxfi, 

t>, ^9 AMli:#jet«i*©ttii:*Sf s 

*]Eb<fti*i-S^i:^'5niBi:*So 
[0 0 4 5] *Qj£Bflfcf3\ »B:te<fctW!frJfcH<ov^ 

[0 0 4 6] *mt«|fc«r»W^byi:*^ *rtf>»B*. 



WSkfrbs — tlflg /p^^ B« *t IS-T £ £ft«k 
(IU »l|tW«S:t(lPli:i-Si»^ RAMI 2fCiEit£ 

[0 0 4 7] »*W«*r#JfcW^bfc»*^i3V^ 
t(l ^(Dto^tmt&Vy*— ^£r, RAMI 2iC-Sf# 

f jHS ^ a if 7 A B ft tf> ^ — * CO * # #| x. 4: fr 9 ft: t + Sf 

fro 

[0 0 4 8] t^zx\ fflfey p u 1 ?7j>>mi&i<ctti&-fz 
&1&kki>l^ »*B«^»JSi-5*«Sr*^»^-rs 

[0 0 4 9] *i-C, 86lt 

[00 5 0] (»J»*S) 
ft, MlfffflROMl 1 ^Pjil&fBft^T- 

2 1 flWIf^f-^^RAMl 2(C|E«t$-ti: 

r*3<JHIH (KT, m-Bl. SB«»IB4:^5) ^ffl^-TS 

[0051] »#a*^>r ^ xf^xx^m^mm 

0iJx{i, ai/D^7^Ift^f-^(:IIttfc<i: 

[0052] £i±.co£ o\z.mj&£iri&&m.wf4*-7\s 

fW- 5 t ic J: 0 * # ^ -Y 5 zs ^fE« JW IB SrKS 



^(af^ot, ^flllfflROMl 1^^*51^® 
&<Z>7*— *3rSK^tHU RAM12Cf#» 0 ^LT, 

(ORAMl 2->(DS^iA^^(|±t > Sfc, RAMI 2 

[oo5 3] tot, d<D*^, *aa*aji£M«^*fis-r 

**l5<ot?, iff*, 9fffl"t-5i:#30>e>, 

[0 0 5 4] &(d, H7M\ ^W&ftfflbfcAffcttv* 

^^8111, RAMI 2 #5 BUI* $ ft, ^yf 3 2*3 
it^n^ 3 3^#rfdfdimfbftT^£ffiil 0 

[0 0 5 5] X/fs/f 3 2lt =r V hn — 5 3 3 GD»Jfl¥ 

HtfflROMi i^6*aito*W|ftds«*&Six«J:5^ 
fc£ftT*5«9, S^-btdfi, ai^o^^ABft 

[0 0 5 6] nyhu-7 3 3Cit at^n^^Ai 
^7i.^^CT^Lt, ^-Y^f3 2MJ»t 

[0057] jl^±coJ: 5{-«**ix5dMft«l7*-<^^u 
7 3 3H y p v?^j±n±m^m j ^%:%:m-tz>t, *>r 

m> ^JfMffiROMi l*»fett^ttl*4xfc*iiftiJtiif 
s^3 2 £r^f LtfV ^ y° \"{ 2 ic#t 

&£thxmmtsft% 0 Hot, ftftftttStt 
fd ttfo-r % mn. tf it a* ^ s ft « 0 



WBB 3 ? 10-221639 (6/14) 
[0 0 5 8] IT, hn- 7 3 3 il SM^O^iU 

£ftT2pibflfT5£<7)H#fl5 (d<7^P*m, ^Jx.f±\ ^>hn 
-733 £*fH~5 r k id J; 9 if ^iS:3t "TtEi £ft 

1rZ>£5{cfflm-fZ>o ^fz, nyhn«73 3li > *ig 
*nltH«ds«ilB"C*5»^«wtt, 

T«t, ^^yf 3 21:, «^bSr3B^-r««t9^W 

m-tz> Q ^coss*. sB^bjcftM&snsttw^o^^A 

EHftM *>f 5/^3 2 ^LTf^ ^^L^f ^°^/U2 id 
f**S£ftT3^£ft3 0 ttot, tSflS^n^ 

[0 0 5 9] J^JicdJ; 5id x *3<D3IKS^tB{-J:ixa, 

[0 0 6 0] IP*,, aW^n^^ABMft^WKSrBIJ&i- 
^fttd&ALT ^O***^^©*^ 

[0 0 6 1] _hi&LfcJ:5U:, ai^o^A 

M^o^Trr^^^^tL^iEmJid, *»snjfcBfc«r— **T 

[0 0 6 2] fr:Jb\ f^^/K^2C 
J* , mm 7°n ^7 A pftt t *i^*P Jt Pftfe t a* IPJ W fd *^ 

j: 5 (d. fif^a y^j±m{mm^£ft%mt&<nw~imz. 
[oo6 3] £^id, dcoi^id, *a^pi:®^^, m 

f^u ^7^®t^^$ti6!SJgcch^-wW(^ 
-TS J: 9 id bfc^t^ldfi, f>X7V^/N^;^2(Oli 

«§c^->^<-r^^^^"r ? ^6 D HP*,, *i*3J;VJB2<o 

*^o^9^1ii«fcW«H^ ffi«^n^7^if^^ 
^tL^^co^ftiJfd^i-^^td^, X7 p K/> 



#Hf!¥ 10-221639 (7/14) 



^ t <nx% &fdrt(Dmm%c&^i-rz> -k<nx& t> 5 D 
[oo6 4] m7 ^mm^mm^^^xi^ m 

(Ofij^CRAMl 2^|S:tt ^tiTV>^V^S s -fife, W 

^ s < * ;v 2 tomth & t o B8« k ct o r , mm 

[0 0 6 5] tr>5T% *n*:jifflfci ttit 2&7e<d¥ 

[0066] m-hs titm&y** x7i"fmn&s wn&<o 

m^t\^ i><nk-fZ> 08 (a) * 

[0 0 6 7] i8 (A) {£&tfZ>Vtmi)*b* & 

(B) tc^i~J:5t£, jftc&^Tte, ^tf^ffiJ: 0 
[0 0 6 8] jE^c, MS (B) jC*5«t««H8*» 



[0 0 6 9] «oT, fcKfla*«*3J:tf*lBfflanit*s» 

[0 0 7 0] no± 5 *a«:lJfti:LTffl 

[0 0 7 1] fc*3, 3i*Bf*^> fiJjEHflfci: Urfflw^* 
[0 0 7 2] fiu K±^i5*WK»»-J:6ffii»W 

[0 0 7 3] ^CT% WK«|S4r*iJffl LfcStfrPMfcSrfti 

[0 0 7 4] JatM«i:Lt©4IWM[tt, WIS 

[0 0 7 5] gp^, B9lt *»W*rafflLfc*lft«f f 

[0 0 7 6] :^)II^l(:fc^T(i KW^n^^ 

/^;U2L*3J:r;2R) , *3J:^^a«>^i3^9^pi 
t^Ltitt^tS^^Xi (I/yXlLioJ; 

ft) ^H«tbixTV^5o 

[0 0 7 7] ^Lt, «ffi;7-4 2lC<fci9^$iX 



(7) 



[0 0 7 8] bp*,. :(Oit«i[^^tit 
®t ^ y X i -effi^: ^ ti^ r i j; ^ , * 

[0 0 7 9] r.co«£\ im, ^V^-^u 

[0 0 8 0] ~~T\ WI;7-4 2T«W^ 

*i/r:fc*K Hot, i^J:9^fiW«^iSt5 
[0 0 8 1 ] H9K:*5V*-C\ fcJtStflWffctt* Wfc^n 

[0 0 8 2] Sot, ftijtwflfct br, Mill SfeWffi 

[0 0 8 3] iot, w<z>i*fi\ iff*, ^p^Vz:*® 
fife t - s &te i - «t s 'fr iaot, ^ n ^ 

9 AHf^ic^tiS-r SJ*« * TWJ£«i*5 J; tf* # * 4r IE L 



#3B¥ 10-221639 (8/14) 
[0 0 8 4] ft*3. WWE^n^^ApffftKa-JS-rSdHfc 

t it* x -7 \sJ 2 t (DftMM&fc X o x § c 
t6®f^^^fx.5^^aoTttt^: 

[0 0 8 5] Jjcfc:, [Ell lfi, H9 0jt«fV^^^ 
^8fOi® (il 1 (A) ) ir^M ({111 (B) 7!? 
11 (E) ) Sr*uri^5o 
[0 0 8 6] H9^*)B^>»tB^*3i>'r«, *Pj£®«iSr 

»*t5¥*BS7- 4 2^, i/yXl^J;^f^^ 
[0 0 8 7] fc*3, ^«^®«^^JS-r^J*«l^?f^ 

t-aSfrfrl-^Tte, Wlx.tf, 111 2 (A) oWfffiBKc 

^-r^tc, f^^^K^/Mi^iWM^ 

(B) 753101 2 (E) ^^"To 

[0 0 8 8] H±^J:5^ «Mtt, aw^n 

ft ^ fc s & > ifl^t*^snri x. & v> 
[0089] tr5T% m4<DmM(Dwmxte, mi 3 

[0090] H 6 o3Hfc^»«-ett, 



j£/B£:bT, CTxJi, ^B{£<^S*&, Sit, FJr^ 

^s#r^^gii^^rB*-r^ J: tpr«it?fcs 0 bp 
[oo9i] m 7 (Dmm^mniste, use 

IfUS^ n >/ v A Bf££> J: O^aKBflW V ^fi^ HM»-C* 

££f-, fiiyn^^ns^ 

fc^5«jftj6»&tt, V^**SAV\ b*>b 

[0 0 9 3] mflK^n^^AH^J:^*!! 
ffefi, CTx.fi, Bli 6[^-t£.otzm^irZ>z.kfrX*% 

[0 0 9 4] IP^, *£#>f3, Siyn^^^Ii^J^ 
J£B«£r, **^B«(02 0%Sfcli8 0%iS©*# 

[0095] -?rco», mnnmmkkh^ nm-fw 

?J>>mi&&±%<1rZ)k kh^, ^if®M/J^<tT 
Ko AttWKH CTx.fi, 10M2 0&«S-C\ « 

0%4fcf440%a*«>*#SKft5±5C, -tftwi 

[0 0 9 6] %z IT, **BI*ftA»6, CTx.fi, 175^ 5 
if^Bf 3£o«p|B<DjRil« ^ fi, SMS^ i»B{£ 

[0 0 9 7] «±oj;9i:, ««^n^9AWffc*3J:tf 

^-^\z.^^%m&m<D^&mmir&^kfrx»%z><D 



Ifrffl^ 10-221639 (9/14) 

[0 0 9 8] »*^n^9AH«*5«tWfti|!:iii« 
<£>3t^n5«f£, CTx.fi, 0 6 <^HJK^Iifc*5V^T, * 

^>y^nyho-721 f-, RAMI 2 

[00 9 9] Bl 711 $&%M®ik bT, 0&Biit^l*3i£ 

i^s#j^itt^o r^*^ ^-iffi, mm 
^k^xzzkkh^, nmzffrmm^zxoftt&m 

[oioo] fc*5, iMfV^/Kgf^23tW 

[oioi] £fc, £pJfcBf£te, iftKJtfcPSbftSfco 
[0 10 2] *fc* ^7^B«t3 it^atWft 

oS^ffiW <n^ik<D&ttk bTte, CTx.fi, 

Ell 8 (A) (c^i~J:5^, 

*p1KB«cd— SP^Srffi*:i-§ J: 5 4#fttfcott 
fti^U Ell 8 (B) fc^-r J: 5 f-, S«yn^7^I 

ASt^§ ^ < <h fcn«B&<£>*:# 
£ 3r'h£ < i~^> J; 9 f£-t~£> J; ^i*fttfcot^^„ 

M7 p p^7^ft^t^^<«^ tic, *n 
JtB*o*#S*r/h*<-*-*rit>nriB"e*>5. fib, 

5^t^ ffi«^n^9AB«SriS«*fflt- 
^-r^fc^t^fi, 'J>te<kb* 8§^n^7AI«w 



[0 10 3] £<b{C N 01 6^*3V^-Ctt, McVJfrhs U 

[0 10 4] @i6m UtfStfj^te, £a:EPtf£ 

[0 10 5] &*5, ^l^feO^^jo^T^. 
W /n^/p 2 £ ttfc SH&tf* i^^l "Cite*: £ H£ 

[0 10 6] ^^cOff^^joVMT^, *«fc*r^ 

[0 10 7] S&fc, *3HHi^»«"CB:, JKftm^V * 
:/WS«£2 3te*5!tf>fc<£>i: Lfctf^ *»Wtt\ 

[0 10 8] *IB*<&«*"CW:. *nJEllHft«r* W 

[0109] 

tt****jEL<B«*ii:Swi:*s-5rilBi:*>9, 

[eh ^m^mm^tc.mm^^^y^^mm<Dm 

[02] I l ^)Mffif ^ / 1^^ ^ f oKrfflt^ 6o 
[0 3] i i (7)illllf ^^^^8 Wfflli^i 

[0 4] ^ i oiftffif^f ^/Kgt^l^i^J 



W^^P 10-221639 (10/14) 
[0 5] 01(DJ^««7>r^^^^^BT*«fSi-^^^ 

[0 6] *»W*iBfflLfc*««^^^^^>f*«^* 

[0 7] *mw&mm\^tcmm%T^ ^^^^mm^m 

[0 8] HlWUrfUA Lfc4(W*«:»«tS*:6<0 
0~Cfe6 o 

[0 9] *«w*iBfflbfc*»«7 f >r^^^S6B^>* 
[0io] i 9 x^^^gi-el^te i 

^o^#^^^tftpj-r ; 5^^^0"efc ; S)o 

[011] ^o^tillT^x/Wfl^Brg^i^ 

[012] *ig0j^igfflL^^m7 ? v^^L--r^§^ 

[0 13] fc*iiiffctf>***0>» 1 ^^praW^fb^r^i-0 

[014] »«wifc^*^*2<^i*iBtt*fk**"ria 

[015] »jKWIfc<o*»o»3^i*ll]WKft;«:«i-BI 
[016] ^q«;iijft^*^^^4(7)0#P^^^fb^^-r0 
[017] RHtB^rt*ds**S*tfc»*W«**"t"ia 
[018] aWt^n^9AIBffc*5J:W»JtWlft^**B 

a<©*fb<^***S:iftW't'*fc»^ia-e*>4o 

[019] 2**fcffl^*««f , -f 

[0 2 0] *«*t?oE«fc^B8« 

[02 1] ^jfe«&£OlffliC. 

[02 2] 

WF*©Rfl] 

1 (U, 1 R) U^X, 2 (2L, 2R) ^>f * 
^U^T^/K 1 1 tofSftfflROM (Read Only 
Memory) , 1 2 RAM (Random AccessMemory) , 1 
3 MWU, 2 1 ^^^^3>hP-7, 32 X 
, 3 3 V 4 1 V^-T ^-f^"( 

4 2 5 =7 — 



(10) 



: i**r#*w* • mm wwrna** 
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[Hi] 





(B)J 




<C)I 



[B2] 
[03] 



(A) 



(D) 7-KS> 



[04] 




f*7"WIM 







ROM 





RAM 



RAMMfft>X^K*<g#mHfc 



[06] 
31 





k 


ROM 




HHfi 






,.j 




? 




RAM 







RAMMHR>M«UtfflmHIHfc 



[07] 



V 






fl»m ROM 













[05] 



=I> hP-7 

p-t'tt3£BJll6) 




[08] 





(11) 



10-221639 (12/14) 



[11 3] 



[El 1 8] 




[B9] 




[010] 




f' I T T ITT 1 I~T 




[111] 



|5tffl 



WW 




(A) 





(12) 
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[HI 5] 



[Hi 7] 





[016] 



10~ 



5£ 



salt 

80% : 2096 



9fl*ttft<&m« r 







Mitt 1 

L 40% : 60« , 







100% 





[Hi 9] 




[120] 





BE£T 



(13) tuft : x*9fw«K»« • mm mtm*mw» 
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[B21] 




[02 2] 




(14) 



